Focal injection of aminooxyacetic acid produces seizures and lesions in rat hippocampus: evidence for mediation by NMDA receptors.
Aminooxyacetic acid (AOAA), a potent yet nonspecific transaminase inhibitor, is known to cause convulsions when administered at high doses to experimental animals. The present study was designed to explore the mechanism(s) underlying the epileptogenic properties of AOAA. To this end, the drug was injected into the hippocampus of unanesthetized rats. Injection of 1.8 to 450 nmol AOAA produced dose-dependent EEG abnormalities including, at the higher doses, limbic seizures. Coadministration of the selective NMDA receptor antagonist D-2-amino-7-phosphonoheptanoic acid (APH) at doses of 45 and 225 nmol caused an almost complete inhibition of seizures produced by 225 nmol AOAA. At 225 and 450 nmol, AOAA also caused selective neuronal damage, which was restricted to the CA1 region at the lower dose and also affected the CA3/CA4 area in two of six rats injected with the higher dose. Co-injection of 225 nmol APH completely protected the hippocampus from AOAA-induced damage. In separate experiments, microiontophoretic application of AOAA to CA1 pyramidal neurons failed to increase the firing rate of each of the 10 cells tested, thus indicating that the drug does not directly activate NMDA receptors. These experiments suggest that seizures and neurotoxicity produced by AOAA are mediated indirectly via NMDA receptor activation.